I. Introduction
Concerns about job creation and labor market outcomes are central to the public debate and policy agenda in Ghana, and creating more and productive jobs is a pressing challenge (World Bank 2016). Many countries in Africa suffer high rates of under-employment or low-productivity employment. In addition, African formal firms, at any age level, tend to be systematically smaller than firms in other regions of the world (Iacovone et al, 2014) . Business environment measures such as access to finance, infrastructure, legal rights, availability of skilled labor, access to land as well as certain types of firm characteristics (foreign ownership and/or export status) explain only 40 percent of the difference of the size gap between African firms and firms elsewhere (Iacovone et al, 2014) . So what prevents firms from growing? Which are the characteristics of job-creating firms in Ghana?
Ghana's economic growth has outpaced that of most of its African, lower-middle-income peers during the past two decades. Following substantial economic reform in the early 1990s, Ghana has maintained a steady trajectory of economic growth for nearly two decades. Real GDP growth rates This growth has been accompanied by a continued structural transformation from agriculture to services, remarkable poverty reduction, and a parallel migration from rural areas to urban ones. The share of agriculture in GDP has declined steadily, especially in the past decade, but agriculture remains the mainstay for many of the poor. In the twenty year period between 1994 and 2013, the value added of the Ghanaian economy nearly tripled, in real terms ( Figure 1 ). The transport and agriculture sectors were the two largest drivers of this growth in the 1990s; from 2004 to 2013, construction accounted for a substantially larger portion of growth (roughly 15 percent) than in the 10 years prior. Most notably, following the discovery of oil reserves in 2010, the extractives industry has been the largest single source of value added growth, accounting for roughly a third of growth since 2010. The increase in the share of services represents increases in information and communications technology (ICT), transport, finance, and the increasing number of microenterprises operating retail and wholesale activities. By contrast, Ghanaian manufacturing has remained relatively static over the same period; in fact as in several other African countries, the share of the manufacturing sector has declined over time. Between 2005 and 2012 , the manufacturing sector contributed only 5 percent to the total increase in value added.
3 Yet, despite this upward trajectory in economic growth, Ghana's private sector employment remains largely informal. According to the World Bank Ghana Enterprise Surveys the size of the formal private sector remains small: registered firms account for a tiny share of total employment in Ghana, an estimate near 2 percent (estimates based on the GLSS6, World Bank 2016). To these, add concerns that highly concentrated production in commodity-based industries leave the Ghanaian economy at risk of adverse shocks and requiring further diversification.
Together these trends beg the question: has this growth been jobless? The link between economic growth and job creation depends on the extent to which growth generates employment, while the povertyreducing effects of employment generation depend on the type of jobs that respond to growth: notably this depends on the extent to which poor workers benefit from new jobs. Indeed, since 2005 job creation has more than kept up with the growth of the working-age population. Annual job creation reached 4.0 percent between 2005 and 2012, while the annual growth in the working-age population was about 2.6 percent, based on the Ghana Living Standard Survey (rounds 5 and 6). However, relative to its economic growth, the Ghanaian economy has created relatively few jobs. During the same period, average economic growth increased 8 percent per year (much more than before 2005), meaning that every 1 percent increase in economic growth was associated with 0.5 percent increase in job growth. The employment-growth elasticity (the percentage change in employment given a 1 percentage point change in growth) dropped to 0.5 from an average of 0.7 in the 15 preceding years. 1 This suggests a marginal slowdown in job creation in response to economic growth that was driven by sectors that generate low employment: mining and commercial oil production.
Most job creation in recent years has taken place in economic sectors with relatively low labor productivity, and in urban self-employment, rather than wage employment (World Bank 2016) . In fact the main source of job creation has been the trade services (wholesale and retail) sectors. 2 In total, Ghana's economy created nearly 3 million jobs between 2005 and 2012, of which most were in urban areas and with nearly half in the trade sector. The agriculture sector, while shrinking in relative terms, continued to create a significant number of jobs in absolute terms. By contrast, with the exception of construction, the industry sector has created very few jobs. Put differently, the bulk of job expansion has occurred in precisely the two economic sectors with the lowest levels of labor productivity -as measured by value added per worker (World Bank 2016).
The dynamics of firms in Ghana's private sector -which types are the main employers and which are the characteristics of the fastest growing firms -add evidence to the heterogeneous aspects underlying recent job growth and to whether job growth is narrowly concentrated or more widespread. If firms employ workers and add jobs commiserate with their sales (in terms of volume and growth), then this recent growth 4 can be said to lead to more private sector jobs; if however, firms with more sales employ fewer workers and are not adding jobs at pace, it can be a sign of underemployment and job-less growth.
This paper takes advantage of firm-level data (the World Bank Enterprise Surveys) collected in 2013 on registered -i.e., formal -firms operating in the Ghanaian industrial and service sectors, to examine the characteristics of job-creating firms and analyze the relative quality of these jobs in terms of productivity and firms' average wage bills. The analysis looks at the relationship between job creation (using recall data) and labor productivity by focusing on firms' main characteristics such as age, size, sector, location, exporting status, foreign participation in ownership, managerial capacity, and workforce education. The aim is to provide evidence on whether factor and product markets are working efficiently by allocating jobs towards more productive firms, and whether workers are benefiting from productivity gains in their sectors in terms of higher wages.
Results from the analysis show that larger and older firms account for the majority of workers and that formal job density is highest in the Accra region, including the Accra Metropolitan Area (AMA) and
Tema. In addition, large firms pay higher wages on average, are more productive, and account for most of the aggregate net formal job creation between 2010 and 2012. In developed countries, there is evidence that businesses start small and if they survive they grow as they age (Hsieh and Klenow, 2014) . In emerging economies, though, this research has found that plants grow at a much lower rate compared to the United States (especially at younger ages); yet older, formal manufacturing plants are larger than their younger counterparts. Growing evidence has suggested that compared to developed countries, firms in developing countries tend to grow much slower over time due to poor marketing functioning that constrains firms to invest and expand. A large portion of this differential, however, is largely explained due to the firm size at the beginning of their operations (Ayyagari et al 2015) . Understanding the firm life cycle is crucial to design policies that will boost productivity and employment while reducing inequality.
In Ghana, firms grow over time conditional on firms' survival between firms' birth and present, 3 however growth is concentrated in a subset of firms. While the average firm has more or less doubled its size over its lifecycle, the median firm is roughly the same size as it was at birth (a start-up size of around 7 employees), an indication that only some firms are growing and doing so substantially. Firms that start as micro (with less than 4 employees) are those that see the largest relative scaling later in their lifecycle, a factor of 7.5, to a size that is still smaller than 20 full-time employees. By contrast, firms that start large, say with over 160 employees at inception, appear to roughly double their size early on, then stabilize, 5 meaning that in a few short years they have added nearly 180 jobs, more than tenfold the raw increase by firms that are born as micro.
We find that the relationship between size and productivity is positive and significant in our Ghana ES sample, and it is mostly driven by the upper part of the firm size distribution. While statistically significant, though, the magnitude of the correlation is small, implying a limited economic significance:
that is, a 10 percent increase in labor productivity is only associated with a 0.4 percent higher firm size.
When large firms are removed from the sample, the correlation between firm size and productivity is even weaker, albeit still significant. Quantile regression analysis confirms this finding and the wide dispersion of productivity across firm size. Overall, the analysis of the correlation between productivity and firm size in Ghana suggests an efficient allocation of labor among large firms but not across micro, small and medium firms: more productive firms employ more people and pay higher wages. However, the analysis points to potential market segmentations. Large firms demonstrate this relationship more clearly than do smaller firm categories. Larger firms are also those that started large at inception; though smaller firms do tend to grow at a faster rate, it is very unlikely that those small firms scale to a much larger size over their lifetime.
Findings suggest that there are potential productivity gains among MSMEs and that a vibrant firm life cycle is often missing among them. Tackling the challenges faced by MSMEs is critical to identify the potential policy initiatives to foster additional job creation through higher productivity, as well as promoting shared prosperity by focusing on disadvantaged sectors and regions. Desirable outcomes in policies would be to encourage growth opportunities through access to markets and improved links between small and young firms with large, mature and exporting firms. This in turn would encourage both technology transfers as well as opportunities to access larger markets for starters and small firms.
The paper is organized as follows: Section II gives a brief literature review; Section III discusses the data source and illustrates where the jobs in the formal private sector are by age of the firm, size, location and sector; section IV presents the results of determinants of firm size, job creation and average wage as well as discusses the correlation between firm size and productivity; and section V concludes.
II. Literature Review
A keen interest has been given to the topic of what types of firms are the predominant employers in the private sector, and which types, in turn, are the main contributors to employment growth. Research attempting to answer the latter question has been fairly consistent: in general at lower income levels, small and medium-sized enterprises (SMEs) are the main employers (Ayyagari et al 2014; Aga et al 2015) , while larger firms tend to account for the major share at higher income levels (Haltiwanger et al 2013) .
Particularly among developing economies, once micro firms (including sole proprietorships) are included, the predominance of the smallest firms as the source of formal, private sector employment increases (World Bank 2014). However, in terms of employment growth -that is the expansion of the overall stock of employment -the evidence has been mixed. Particularly, while some have found (Ayyagari et al 2014, for example) that young and small firms are the driving force of growth, others have argued that it is the specific dynamism of young, start-up firms that accounts for this growth (Haltiwanger et al 2013) .
Parallel to this has been a focus on the lifecycle of firms. Potential entrepreneurs must assess their competition and understand their relative productivity after competing in the market (Lucas 1978; Melitz 2003) ; if they find themselves to be profitable in these markets, they will continue operations -including the requisite investments needed -if not, they will exit those same markets (Ibid; Olley Pakes 1996) . This is the modeled mechanism in markets that are competitive and allocatively efficient, under which both revenue and employment shares will flow to more productive firms (Olley and Pakes 1996; Melitz and Polanec 2012) . Where those conditions are less ideal, investment among incumbents can be discouraged, average firm size will be dampened downward, and new entrants are less dynamic and productive. The agesize correlation has been widely reported: Hsieh and Klenow (2014) do show stunted lifecycle growth for plants in Mexico and India. Simultaneously, firms may face costs at entry that demand higher initial investment, inducing a higher starting size, which can have lasting effects for firms that are "born large".
Based on a sample of 120 developing countries, Ayyagari et al (2015) find a consistent trend over the lifecycle of firms; however, start size explains the vast majority of variation in current size. Indeed, a specific advantage of using micro-data is to see if these effects are heterogeneous within economies.
A positive correlation between firm size and productivity has been found in developing countries, suggesting the existence of "static" allocative efficiency. Based on the World Bank Enterprise Surveys for developing countries, Ayyagari, Demirgüç-Kunt, and Maksimovic (2015) documented that large firms are typically more productive than small and medium firms. 4 Li and Rama (2013) also find that productivity dispersion and growth prospects vary a lot in developing countries compared to advanced economies, but not as clearly correlated with firm size. Restricting the sample to manufacturing firms from nine SubSaharan African countries, Van Biesebroeck (2005) finds that large firms achieve higher productivity levels and are more likely to survive. In contrast, the commonly found higher growth rates for small firms are not replicated in his African sample, and the distribution of firms changes very little over time. Firms are more likely to have started out large than to have grown. We find that larger firms are more productive, but that the positive relationship between size and productivity is driven by large firms, consistently with the studies above.
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The evidence from Ghana itself paints a picture of dampened private sector job growth, despite nearly twenty years of sustained economic expansion. Evidence from the early 1990s showed signs that job growth was possibly driven from the middle, by medium-sized firms, with signs of low-value-added firms converging with higher-value-added counterparts (Teal 1999) . However, more recent evidence has shown a mismatch between GDP and employment growth -with jobs not keeping up with economic expansion -in part due to a lower labor intensity among fast growing sectors and labor absorption by slow-growing ones such as manufacturing and agriculture (Aryeetey and Baah-Boateng 2015) . That is, the sectors that are growing are not relying on expanding their employment to grow. One study notes that while real GDP growth averaged nearly 6 percent between 2000 and 2010, employment growth averaged only 3 percent, an indication of so-called "jobless growth" (Alagidede et al 2013) . Davies and Kerr (2015) link these patterns to firm dynamics. They find that between 2003 and 2013, there was a broad, net contraction of labor in all subsectors and across size categories. Over this last period, the overall exit rate of manufacturing firms 5 was about 21 percent (another 22 percent could not be traced). In their study, small and young firms are more likely to exit the market, echoing earlier findings from Frazer (2005) , and higher exit rates were found in the food and textile and garments industries. In fact, though productivity has been found to mitigate the risk of exit -an indication that competitive markets may induce more productive firms to replace less competitive incumbents -small firms remain particularly at risk of exiting the market, even at similar productivity levels (Soderbom et al 2006) .
Relatedely, there was little within-firm growth among a panel of manufacturing firms in Ghana between 1987 and 2003 (Sandefur 2010 . 6 Yet while these studies draw from extensive evidence, Ghana's recent boon -with the 2010 discovery of oil reserves -may welcome in substantial job growth.
III. Data and Descriptive Statistics
The firm-level data used in this paper are taken from the World Bank's Enterprise Surveys (ES) project. These data were collected in Ghana in 2013-14 and refer to fiscal year periods between 2010 and 2012, though they are cross-sectional and utilize recall information as well as financial and employment records. 7 As cross-sectional data, however, the ES do not capture firm entry and, particularly, firm exit and thus there is the potential for an incumbency bias by only gathering information from surviving firms. Additionally, in the case of Ghana, firms with between one and four full-time workers (so-called 'micro' firms) were interviewed, and the data used here include this supplementary source of data.
The study was conducted using a stratified survey design, along dimensions of firm size (micro The information collected refers to characteristics of the firm at the moment of the survey or to the last completed fiscal year (2012). Sales, employment, and labor productivity annual growth rates are calculated comparing data from the last complete fiscal year of each survey and recall data. Consequently, growth rates refer to the period 2010-2012. In general, the private sector firms considered were small (with an average size of just under 13 employees). 11 Firms have been operating for just under nine years on average and while the average firm has more or less doubled its size over its lifecycle, the median firm 8 Firms that are partially state owned could be included, however in our sample we have only 8 firms with at least 1% of state ownership, making any analysis by state ownership not meaningful. 9 For more information on methodology, see: www.enterprisesurveys.org/methodology. 10 The Ghana ES include two sectors within industry according to the group classification of ISIC Revision 3.1: all manufacturing sector (group D); and the construction sector (group F). The ES does not represent firms operating in the mining and quarrying and electricity sectors (groups C and E). Within the service sector, the ES includes: wholesale and retail trade, hotels and restaurant (groups G and H); transport, storage, and communications sector (group I); and computer and related activities (group K, subsector 72, IT). It does not represent financial intermediation (group J), real estate and renting activities (group K, except sub-sector 72, IT, which was added to the population under study), and all public or utilities-sectors. 11 Table 2 presents some figures in their logged form; the exponentiated values are given here for simplicity and presentation.
is roughly the same size as it was at birth (a start-up size of around 7 employees), an indication that only some firms are growing and doing so substantially.
A number of caveats about the data should be kept in mind. First, the sample of the ES survey, while designed to be nationally representative of the universe of formal private sector firms working in manufacturing and services, is subject to the quality of sampling frames, and information on aggregate figures are subject to issues of nonresponse. The ES relied on several sources to build a sampling frame:
the firm registry, the list of firms paying VAT, and the list of large taxpayers maintained by GSS were complemented with additional lists of firms from the Ghana Chamber of Commerce and Industry and Business Associations. Nonetheless, the sampling frame proved to be incomplete and was not sufficient to draw the target sample. A block enumeration was also undertaken in order to build an additional list.
The block enumeration allowed a list of establishments to be physically created, from which the sample was drawn.
Based on the ES, the employment stock in 2012 is about 170,000, including permanent and temporary employees, equivalent to about 15 percent of the employment stock estimated in 2012 from Ghana Living Standard Survey round 6 for private workers in the same sectors (about 1.24 million).
Considering that not all the private wage workers in those sectors are working in formal firms, and that only about 30 percent of private wage workers report having either a written contract or any type of social insurance benefits (to proxy formal workers), the employment stock captured in the ES formal firms represents about half of the "formal" employment stock estimated through the GLSS6 in the same sectors (World bank 2016). The representativeness of the ES will be further validated once the Establishment census data recently collected by the Ghana Statistical Service will be available.
Two broad metrics of private sector employment are informative. 12 The first is the static stock of employment, which is an indicator of distribution of jobs in the formal private sector. That is, what is the share of private sector employment accounted for by certain types of firms? A second broad metric is the rate of job growth (overall). That is, what is the rate at which the stock of jobs is growing, and which types of firms are responsible for that job growth? The latter metric can be decomposed as well into firms that increased their employment levels between 2010 and 2012 (job growth) and firms that shed jobs (job contractors).
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12 For a full discussion of results and metrics using similar data, see Aga et al. (2015) . 13 A well-documented issue with periodic growth data on firm growth and employment is a so-called "reversion-tomean" effect, where growth measures of firms are upwardly biased when the base of the growth rate is the first period considered, as in a common arithmetic growth rate. The source of this bias is that firms that have shed jobs are then the likeliest to quickly add those jobs in times of recovery; conversely, using the end-point of measurement (in this case 2012), has an equivalently downward bias. To ameliorate this problem, the two-period average of full-time employment is used to classify firms, , 0.5 , + , ), where E is the full-time employment of firm i in fiscal year 2010 and 2012 respectively (As all figures are based on survey estimates, employment figures are considered as survey-weighted).
Formally, the share s of the stock of employment (E) for a given category of interest, c, and firm i, is given by:
Where the numerator is the sum of employment in firms belonging to a given cut and the denominator is the sum of all employment in the private sector in Ghana, over the two-period average. Firm i's share then is simply noted as
To measure employment growth over the two periods, a widely used measure (see Davis et al (1996) for notable examples) of firm growth is used. This is given by:
It is important to note that this measure is indicative of the dynamism of individual firms; as such it reflects growth on a broader scale. That is, while it is a reflection of growth of a single firm, it does not indicate the collective impact of sectors of the economy. The latter point may be of particular interest as it more directly measures, for example, the relative growth of SME vs. large firms or young vs old.
Specifically, the aggregate net rate of employment growth (or net job creation) in category c is then 14 :
Noting that in the case that the category of interest is the entire country of Ghana, equation (3) is simply ∑ * . It is also often useful to discuss job growth both in terms of both gross job creation and gross contraction rates. For these rates, equation (3) is limited to firms with positive (negative) growth rates and | | is used. The net job creation is measured by the difference in full-time, permanent employment over a two-year period, using recall data. Net job creation captures the number of jobs created minus the number of jobs eliminated.
14 Based on a similar formulation as explained in Haltiwanger et al (2013) . employees. The ES estimates that registered firms in Ghana are composed of microenterprises with 0 to 4 workers (63 percent); small firms with 5 to 19 workers (28 percent); medium firms with 20 to 99 workers (7 percent); and large firms employing more than 100 workers (2 percent) (Figure 2 ). 16 However, the minority of large firms in Ghana account for nearly half the entire workforce in the formal private sector. The employment stock distribution is concentrated in larger firms (47 percent), and roughly equally shared between microenterprises (14 percent) and small (17 percent) and medium firms (21 percent). Put another way, large firms in Ghana tend to be particularly big: in fact the average large firm employees nearly 300 full-time workers. This pattern runs counter to cross-country analysis that finds that in economies with lower income levels the majority share of employment tends to be found in SME firms (Ayyagari et al. 2014; Aga et al 2015) . Rather this pattern more closely adheres to the skewness found in higher-income economies, where large establishments are few but predominate.
In terms of age, a plurality of firms are mature 17 -having been in operation for at least 10 years -however, a third of firms are also young start-ups, being under 5 years old. On average, most firms (43 percent) are "mature," having been in business for more than 11 years, while 25 percent of firms have been operating between 6 and 10 years on average ("mid-age"). Young firms operating between 3 and 5 years represent 19 percent of firms, while start-ups (2 years) and new entrants (in operation for one year or less) represent 6 percent and 7 percent, respectively ( Figure 3 ). The share of entrants and start-ups is higher in the service sector than in industry (14 percent and 9 percent, respectively), indicating lower entry costs in the service sector. This may be an indication that firm entry may be relatively robust, which 12 is borne out by firm entry rates that doubled between 2004 and 2012. 18 Yet while mature firms account for four out of ten firms, they also constitute two-thirds of employment, an indication of grouping of larger firms among older firms. In fact, mature firms are on average four times larger than young, startup counterparts.
In terms of the distribution by sector, there is some evidence of sectoral concentration. While industry makes up to nearly 50 percent of establishments, it accounts for more than 70 percent of employment, an indication of much higher relative size in the sector (Table 2 ). This scale of establishments is particularly remarkable in the areas of chemicals, rubber, plastics manufacturing, and construction. For instance, while only accounting for roughly 5 percent of firms, those in chemicals, plastics and rubber manufacturing, likewise as construction, account for a fifth of employment each (that is, four out of ten workers combined). By contrast, firms in retail and wholesale trade account for more than half of all firms put together; yet these establishments are disproportionately small accounting for only a quarter of the employment stock (at ten and five percent, respectively). In other words, the latter groups are themselves bellwethers of concentration of employment in larger-firm sectors; while retailers and wholesalers are disproportionately small. Figure 4 shows that larger firms are operating indeed in the manufacturing sector, export more than 10 percent of their sales to foreign markets and that larger firms in Tema are larger than elsewhere.
More than half of the workers in formal firms are concentrated in the Accra region, in Accra
Metropolitan Area (AMA) and Tema. The distribution of jobs reflects the geographical distribution of formal firms: 54 percent of firms are in the AMA, and they employ 60 percent of the formal private sector workforce; 14 percent of firms are in Tema; 22 percent are in Tamale (Northern region); and 10 percent are in Takoradi (Western region). The location of establishments is related to agglomeration effects (urban centers). Thus the employment density is highest in Accra and decreases with the size of the firm locality (Table 1) .
Employment Growth: Which Firms Are Adding Jobs? Figure 5 shows the aggregate net growth employment rate, which was an estimated 8 percent per annum -that is the stock of employment was estimated to grow at nearly ten percent a year over the period 2010 to 2012. Underlying this net rate was a job creation rate of nearly twelve percent and a contraction rate of four percent. Put differently, then, the growing firms over this period added jobs at nearly a fourfold rate compared to the firms that shed jobs over the same timeframe.
Yet a breakdown of these rates by size gives a more nuanced picture (Table 3 ). In fact, large firms account for nearly sixty percent of net employment growth. On the other end of the size spectrum, micro firms accounted for almost a quarter of the net growth, a sign of a potential "missing middle" of job growth. On net, larger firms are becoming larger, while those with the fewest employees account for the second-largest share of employment growth.
The middle column of the table shows that job contraction rates themselves are not comparatively large. The largest rate of job contraction is among small firms, which shed jobs at about the same rate that they added them, resulting in a nearly flat growth rate on the whole. Even then, this rate is a mere 2 percent in either direction. Together, this indicates a fairly low amount of churning among small (and medium-sized) firms, counter to high job turnover rates noted elsewhere using similar data (Aga et al 2015) .
In terms of firm age, while young and mature firms are responsible for nearly equal shares of gross job creation, on net young firms constitute nearly half of job growth, as mature firms are more likely to contract (i.e., be among those that shed jobs). By sector, in line with the relative large-size firm concentration in chemicals, plastics, and rubber manufacturing, firms in that sector are also the largest contributors to net employment growth. But food manufacturers, which are comparatively small, are also responsible for nearly a third of the net job growth.
IV. Firm-Level Regressions Results
These stylized facts lend themselves to further questions on the underlying relationship between firm characteristics, size, and growth. Following the seminal paper from Olley and Pakes (1996) , a wideranging body of literature has theoretically argued that in an allocatively efficient and fluid market, more productive firms will command and attract greater shares of the market, whether those shares are measured by firm sales or employment (see for example Bartelsman et al 2013). As a result, one expects firm size to be positively correlated with productivity. If market competition is indiscriminately present, this relationship is expected to be present regardless of firm size or market share. Together, these conditions imply the following hypotheses:
Hypothesis 1: Absent distortions, firm size will be positively associated with firm productivity.
Hypothesis 1a: Variance in the relationship between firm size and productivity will be present under cases of market segmentation.
Likewise, the presence of distortions may hamper firms' incentives to invest and grow; just the same, the absence of these larger competitive firms can permit less efficient or productive firms to remain in the market. Each is consistent with stagnant growth over the lifecycle of firms (Hsieh and Klenow 2014) .
This leads to the hypothesis:
Hypothesis 2: Firm size will be positively related to firm age.
In terms of firm dynamics, recent work has focused intently on the role of both firm size and age, arguing that each -though their varying degree of importance is a matter of debate -is inversely related with growth. That is younger, smaller firms are expected to grow at faster rates (see Ayyagari et al 2013 and Haltiwanger et al 2014 for alternative perspectives on the relative importance of each).
Hypothesis 3a: Smaller firms will exhibit faster employment growth rates.
Hypothesis 3b: Younger firms will exhibit faster employment growth rates.
Lastly, regarding the quality of jobs, one indicative -if incomplete -measure has been the average remuneration per worker (a measure approximating the wage bill per worker). A long-standing and consistent finding has been that larger firms tend to pay higher wages (Oi and Idson 1999) . This has been called the "wage-size-effect", and researchers have attributed it to larger firms' comparative ability to draw, compensate, and retain better workers. Similarly, these large firms, due to their scale, have more difficulty in closely monitoring worker performance and so are more inclined to incentivize workers through higher wages.
Hypothesis 4: All else equal, larger firms will pay higher wages.
While this paper will utilize representative firm-level data, which are survey weighted, similar weights scaled by employment (employment-weighted) estimates are also informative. While the former employ survey-weighted estimates, reflective of the relative incidence of establishments -and provide central tendencies based on firm-level characteristics -the latter give weight based on firms' relative role as employers. While expectations for both survey-and employment-weighted estimations are similar, their interpretation differs slightly as they are each representative of somewhat different populations of inference.
For instance, while a survey-weighted regression on firm growth gives an indication of the average rate for the typical firm, the employment-weighted result gives an estimation relative to such firms' relative role as employers in the private sector.
The general estimation form is then:
4 Employment-weighted estimates by contrast present relative estimates and thus provide some indication of job re-allocation between types of incumbent firms. This specification is then expressed as:
Where A consists of a series of age fixed effects; R represents sector-level fixed effects; L is comprised of location dummies; and F consists of firm-level characteristics. LHS indicates the appropriate dependent variable, indicating measures of firm size, growth measures, and job quality (here as proxied by average wage bill); firm-level co-variates in F' will also be adapted when necessary based on the specifications. Results from employment-weighted regressions are found in the Annex. Table 4 presents survey-weighted regression results with the dependent variable being the (log of) full-time permanent employees at the end of fiscal year 2012. Fixed effects for sector and location are included and align with the categories of stratification for the survey design. 19 Age category fixed effects are included for categories defined as 0-5; 6-10; 11-20; and 21+ years. 20 Due to concerns of endogeneity with firm size and to be in-line with growth measure categories, age category dummies are determined as of the time of the recall variable for growth rates, that is as of fiscal year 2010. As firm size at birth -that is the number of employees as the start of operations -has been shown to largely explain variation in firm size (Ayyagari et al 2015) , it is included in all regressions as well. Controls for foreign ownership (of at least 10 percent) and exporting status (also at a level of 10 percent or more) are included, as is the share of workers with a secondary education as a proxy for labor skill level.
Results
The table shows a positive and significant relationship between firm size and labor productivity; this is as expected in an efficient market, 21 in that the result indicates that more productive firms are also those that tend to employ more employees on average. While statistically significant, though, a comparatively lower magnitude of the coefficient belies limited economic significance: that is, a 10 percent increase in labor productivity is only associated with approximately firm size that is only 0.4 percent higher (col. 3). As shown above, Ghana's formal private sector is characterized by a multitude of very small firms as well as a handful of very large ones. To examine if either end of this spectrum is driving results, we run regressions both excluding large and then micro firms (columns 4 and 5, respectively). Column 4, which excludes large firms (those with at least 100 employees), demonstrates an even lower magnitude, an elasticity of under 0.3 percent associated with 10 percent higher labor productivity, indicating that the relationship between size and productivity is in part driven by firms in the upper end of the size distribution (though the relationship remains significant). In fact, when the very smallest micro firms are excluded (column 5), the magnitude of the coefficient notably doubles to an elasticity of 0.075.
To investigate this further, column 6 presents a quantile regression for the median value of firm size -as compared to the mean value estimated by simple OLS in the first five columns. While as a median estimate, the quantile regression can be presented as robust to possible outliers, 22 it also indicates that the relationship between firm productivity and size is not uniformly applicable across the distribution of firm size. That is, depending on firm size, the observed relationship between labor productivity and the number of employees is different. In fact, Figure A .1 plots the coefficients of selected variables from the quantile regression at different quantiles of the size distribution; that is, the figure shows the estimated relationship as firms grow larger at the right end of the graph. The figure belies the insignificant sign of labor productivity: for larger firms, the relationship between labor productivity and firm size remains positive and significant, but the same does not hold for smaller firms. In fact, table A.1a shows that at the 10 th percentile of firm size, the relationship between labor productivity and size has an elasticity of just 0.013
(statistically equivalent to zero); there is more than a five-fold difference compared to a magnitude of 0.063 at the 90 th percentile.
Generally, results hold for the employment-weighted regressions (table A.1) with the trend that the coefficient between firm size and labor productivity is higher for larger firms still observed. In fact, the employment-weighted results, which give greater consideration to sectors with larger employment shares and thus (reflecting results above) larger firms, also show greater elasticities between labor productivity and size, driven by the concentration of formal private sector employment in larger firms. Interestingly, the effect between age category and firm size, also varies over the size distribution, indicative that the largest firms are those that are those that are able to scale up over time. This is true in both the survey-and employment-weighted regression, with the scale effect even being larger in the latter specifications, a demonstration that these larger firms (which receive greater weighting in the employment-weighted regressions) perhaps operate in a market somewhat apart from their smaller counterparts. This holds even when controlling for initial firm size, which incidentally is highly significant when related to current size.
That is, large firms are likely to have started large, and these same firms show notably more acute relationships between productivity (and age) and size.
In table 4, by sector, in the manufacturing sectors of metals, chemicals, rubber, and plastics, individual firms tend to be larger (in the case of the former table) and to have relative concentrations of employment, as a sector (shown in the latter table). By contrast, firms in the garment manufacturing sector tend to be both smaller and constitute less of a source of employment. Together the results confirm the stylized descriptives above. Table 5 treats the labor productivity level (in logged form) as the dependent variable. Size categories (based here on the two-period average described above) are included to see if there are 22 Outlier concerns in OLS estimates are also taken into account through the winsorized measure of labor productivity.
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categorical differences among the size categories, as opposed to the continuous measure. As results above seem to be driven by large firms, we omit these firms as our reference size category. In line with the results from table 4, micro, small, and small-medium firms all demonstrate statistically lower levels of labor productivity, indicating that these firms employ fewer workers and also generate lower revenues per each worker. Again, this points to possible market segmentation and holds in the employment-weighted results (table A. 2). Column 2 excludes large firms, while column 3 excludes the many but very small micro firms.
Results from the latter column, indicate interesting trends by sector. For instance, while the garments sector shows lower or statistically insignificant labor productivity levels in the first two columns, firms in this sector actually have statistically higher labor productivity when micro firms are removed, indicating that the very smallest firms in that sector are also among the least productive. Similar results emerge in the retail and wholesale sectors, where micro-level traders are also those with the very lowest levels of revenues per worker. Table 6 there is no significant relationship between firm productivity and employment growth (though this would also be subject to concerns of reverse causality). Figure 6 presents the average size of firms in age cohorts relative to their size at birth, that is, the size ratio. Firms that are five years or younger are scaled to equal one, a convention following Hsieh and Klenow (2014) . In line with results, firms that start as micro are those that see the largest relative scaling later in their lifecycle, a factor of 7.5 for firms that are 26 years or older. But this scaling appears to happen relatively late in the lifecycle; it should also be noted that as only survivors are measured, there is an incumbency bias where firms that are unproductive (and often smaller) have exited the market. That is, we only measure those firms that have survived and so this lifecycle likely overestimates the true size ratio of firms, a bias that is likely to be more prevalent if there is a so-called liability of smallness, where smaller firms face a higher risk of exiting the market. Moreover, it should be noted that the sheer scale of these increases is important: micro firms start with fewer than three employees on average, meaning that if they do survive for upward of a quarter of a century, they have only increased to a size that is still smaller than 20 full-time employees. By contrast, firms that start large, say with a minimum of 50 employees, or start particularly large, with over 160 employees at inception, appear to roughly double their size early on, then stabilize, meaning that in a few short years they have added nearly 180 jobs, more than tenfold the raw increase by firms that are born as micro.
Lastly, table 7 displays the same base models, with the (log) wage bill -that is the total remuneration cost, including wages but also social security payments -per worker. In line with several other instances in the literature on the wage-size-effect, the model controls for the proportion of workers with secondary-level education, which is positively and significantly associated with a higher wage bill per worker, though this coefficient loses significance when micro firms are excluded, pointing to a segmentation of the very smallest firms. Similarly, the correlation between the average wage bill and labor productivity is positive. However, the size story is less consistent. Though large firms do enjoy a "wage premium" relative to other firms, the story is not consistent (that is relative to the omitted micro category) across all increasing size groups.
V.
Conclusion
Taken broadly, Ghana has been experiencing sustained economic growth, which has been bolstered by recent oil production. What is more, evidence from macro-level data shows that recent growth has not been jobless, showing expansions of employment at pace with GDP growth. Despite this growth, the formal private sector measured through the WB ES 2013 data is small and in aggregate, the number of jobs in the formal sector is still negligible compared to the size of the labor force measured through the national household survey (GLSS6) in the same year. Indeed, using micro-level evidence affords the opportunity to disaggregate these effects. One recent account argues that employment growth lagging GDP expansion had been the result of labor being absorbed into slow-growing industries (Aryeetey and Baah-Boateng 2015, World Bank 2016) ; the evidence presented here supports that finding, indicating that these sectors may be lagging behind in their absorption of labor relative to their capacity. This is notable in light of evidence of the firms operating in the formal private sector: while micro and small firms make up the majority of firms, large firms are the predominant employers. Likewise, these larger firms are responsible for the largest contributions for employment growth, on net.
Firm-level regression results provide further evidence of the prominence of already-large firms.
While, encouragingly, there is a positive and significant relationship between firm productivity and size (an indication of market efficiency), there is also evidence that it is driven mostly by larger firms and that the magnitude is low. In addition, no such relationship between employment growth and labor productivity is observed. Yet larger firms remain those with higher labor productivity. This is a possible indication that the net job creation constituted by those same firms is also met with increase in revenues, keeping labor productivity somewhat flat.
Together, these trends point to a deepening in the private sector -in that large and older firms appear well-heeled -but a lack of broadening in that the smallest firms do not show the same scaling up.
These latter SMEs may be growing faster relative to their size, but this is small compared with the sectoral growth represented by larger firms. Firms that make up a large share of their market, moreover, show robust growth, further evidence that there should be caution of sectoral and other concentration and may indicate a need for diversification and amenable conditions for smaller-scale firms to grow and prosper.
The analysis has several policy implications both to improve the overall investment climate and to target specific programs to MSMEs and sectoral productivity gains by improving access to credit, access to electricity (ranked as the top constraints by firms of all sizes) and by encouraging the competitiveness of exports. Expanding firms' connectivity to local, regional, and global markets would help increase their competitiveness, product sophistication, and exports. Whereas foreign markets could be a source of demand for Ghana's products and services, natural resources (cocoa, gold, oil) accounted an overwhelming share (87 percent) of exports in 2014; other exports (free on board) accounted for only 12 percent of GDP. Overall, only 8 percent of registered firms were exporting in 2013, and most of them were large firms. This suggests the need for reforms to improve trade logistics and strengthen linkages with neighboring trade partners. Policies aiming at developing value chains are viable policy options, including capacity building; extension; transfer of knowledge; and tools to help micro and small and medium enterprises (MSMEs) involved in the value chain locate new buyers and markets, improve basic business practices, develop logistical supply programs with buyers, and expand contract farming to enhance the links with smallholders. For example, the agro-processing sector, which processes raw materials into market-ready products, offers opportunities to develop value chains, create productive jobs, and retain value locally (instead of exporting raw products) (World Bank 2016).
Beyond policies to improve the overall investment climate, governments can also consider other direct support programs targeted to MSMEs and specific sectors that could compensate for a poor business environment in the short run. Targeted support programs might benefit from taking into account sectoral potential for job creation. One measure that could help guide sectoral targeting is to consider the labor intensity in different sectors. Light manufacturing (food) firms, for example, are important for their contribution to aggregate employment but are among the firms with higher potential for productivity
gains. An alternative to ex-ante targeting, is also to identify emerging successful firms or sectors and consider policies to alleviate the constraints specific to those firms/sectors, like for example those operating in the chemicals and construction industries.
Figure 1: The Economic Structure of Ghana Has Changed toward Services
Source: United Nations National Accounts. Real Value Added by Sector, 1994 . .. *** p<0.01, ** p<0.05, * p<0.1. The omitted reference categories for fixed effects are: young (1-5 yrs.), other services, and Accra. Columns 1-5 use Stata's svy: prefix and include linearized Taylor standard errors. Col. 6 is a quantile regression estimating the sample median, using employment-weighted estimates. 
